ABSTRACT
Introduction
The genus Amelanchier Medic. is referred to subfamily Maloideae of Rosaceae family. Although, according to the latest classification of Rosaceae, subfamily Maloideae is included in Spiraeoideae as subtribe Pyrinae (2; 9). The genus includes 33 species, mostly North American with a few species in Europe and eastern Asia (8; 11) . Amelanchier ovalis Medic. is broadly distributed in Europe, and it is the only representative for the Bulgarian flora (15) .
Despite the considerable amount of taxonomic features used for the complete clarification of the phylogenetic relationships among the genera, there are still uncleared gaps. On the other hand, the epidermis structure along with pollen, chromosomes, wood and other anatomical and morphological features might contribute to the further explanation of the complex taxonomy of the family. According Stace (13) the cuticular patterns can provide reliable applications in identification, taxonomic research and phylogenetic investigations.
The aim of this study is to determine the epidermal structure of leaves using light and scanning electron microscopy and to estimate all features of taxonomic value. The cuticle membranes for light microscopy (LM) observation, after maceration procedure with Jeffrey solution as modified by Stace (13) were stained with Sudan IV. For each sample (given in bold in the list) 30 measurements were made and the data set was analyzed with the SigmaStat software. Preparations for scanning electron microscopy (SEM) were made from herbarium material without any treatment.
Materials and Methods

Preparations
For all measurements are given: x̄± S x̄ (min )-(max): x̄-mean (μm), S x̄ -standard error of mean, min -minimal value (μm), max-maximal value (μm).
Results and Discussion
The cuticle of the upper and lower epidermises is thickcovered with rodlets of epicuticular waxes (Fig. 1, Fig. 2 ). The rodlets are wider at the base, reaching 5-5.5 μm length. The areolae are conspicuous. The epidermal cells are polygonal in form with straight anticlinal walls, the ones above veins being also narrow with oblique ends (Fig. 3, Fig. 4 (Fig. 4, Fig. 5) . No indumentum or trichome bases are observed on the upper epidermis. On the lower epidermis the indumentum is thick in the immature leaves and falls off when the leaf matures. The trichomes are simple single non-glandular in type. They are distributed on the veins and in the areolae, and arise from cutinized base surrounded by a rosette of 5-6 (-8) radial cells (Fig. 4, Fig.  5 ). The average trichome frequency is 81 per mm 2 . The stomata are evenly distributed in the areolae with elliptical to round form. The guard cells are covered with waxes and have prominent outer stomatal rim (Fig. 4, Fig. 5 Amelanchier is included in one clade along with Peraphyllum Nutt. and Malacomeles Engler (2). The morphological affinities of these three genera are in particular the possession of pseudoberries with false septa separating the seeds (12) and similarities in leaf morphology (10) . On the other hand flavone C-glucosides, although present in Malacomeles, are absent from the other two genera (3). According Campbell et al. (2) the Amelanchier-MalacomelesPeraphyllum-Crataegus-Mespilus clade is the largest, more or less, consistently supported clade within Pyrinae.
The trichome type is the same recorded for other species from Maloideae subfamily. Metcalfе & Chalk (7) described simple trichomes with variation in structure and anomocytic (ranunculaceous) stomatal type for Rosaceae, although they pointed out that few anatomical characters are common for the whole family. The stomatal type is cyclocytic which also have been established for the genera Crataegus L. (5), Cydonia Mill. (4), Pyrus L. (6) and Pyracantha Roem. (14) .
The rodlets type of epicuticular wax with differences in diameter of the base is described for the first time for Maloideae, although various types -granules, plates and platelets have been reported for some species of the genera Crataegus L. The thick indumentum of the immature leaves protects the plants from the large temperature amplitude in spring. The crystalloid epicuticular waxes and papillae give additional protection from moisture because of their water proof qualities. They also prevent from water loss in xerophytic environmental conditions. All these features of the epidermis of A. ovalis contribute to its adaptability to vast range of altitudes (up to 1900 m alt.) and explain the broad geographical distribution.
Conclusions
The epidermis structure studies provide important information that can elucidate the complex taxonomy of subfamily Maloideae in which morphology and molecular analysis do not yield a fully satisfactory solution.
